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MPUMEHEHUS

Ot naptHepos nporpammsbl Natural Gas STAR

OPTIMIZE GLYCOL CIRCULATION AND INSTALL FLASH
TANK SEPARATORS IN GLYCOL DEHYDRATORS

ONTUMU3ALINA LIMPKYNALUU TMUKONA U NMPUMEHEHUE
CENAPATOPOB-PACLUMPUTEIEW NPU NMAWUKOINEBOU
AOETMAOPATALNA

B cekTope [obblum npypogHoro ra3a npumeHsieTcs okono 38 000 cucteM rmUKONeBbIX BNAroOTAENUTENEN, U3 KOTOPbIX
exerogHo B atMocdepy BbibpackiBaetcs 22 mnpa. dyT.? (0,6 mnpa. m°) meTaHa. B 6onbluMHCTBE cucTeM aervaparaumm B
KayecTBe abcopbeHTa XMOKOCTU ANs yaareHns Bogbl U3 MPUPOLHOIo ra3a ucnonbayetcs TpuatuneHrnukonb (TOlN). Kpove
BOAbI, TPUSTUIEHTIMKONb MOTMOLLAET Apyrve neTyuune opraHmdeckvue coeauHeHusi (JIOC) n onacHble atMocdepHbie
sarpsasHuTenu (OA3). B npouecce pereHepaumm TPUSTUIEHITIMKOISA NyTeM HarpeBaHus B peborinepe, abcopbupoBaHHbIN
meTaH, JTOC 1 OAS3 BbiGpackiBatoTcs B atMocdepy € BOOOW, U, Takum 06pa3om, NMpoMCXOQuT MOTEpPst rasa U OEHEXHbIX
cpencrTB.

Konnyecteo a6COp6I/IpOBaHHOFO n Bbl6pOLLIeHHOFO MeTaHa npsAmMo nponopunoHaribHO CKOPOCTU LIMPKYNAUnA
TPUITUINEHITINKOMNA. MHorvne ckBaXKUHbI npoun3BOOAT ra3 B obbeme, KOTOprVI HaMHOIO MEHbLLE UCXOOHOM ﬂpoeKTHOﬁ
Npon3BOANTENTbHOCTW, HO NPOAOIKAKT LUMPKYINALMIO TOUITUNEHITIMKONA CO CKOPOCTbIO B [1Ba, B TPW pa3a npesBbIllatoLLyo
HeobXxoaMMbIi YpOB€EHb, YTO NPMBOAUT K HE3HAYNTEINIbHOMY CHUXXEHUIO BINaXXHOCTU ra3a, HO OAHOBPEMEHHO, U K Gonee
WHTEHCMBHOW 3MMUCCUM METaHa 1 pocTy n0Tpe6neva Tonnuea. CHxeHne CKOPOCTU LIMPKYnALUnn obecneymBaet
COKpaLleHne aMmnccmnm MmetaHa npn HesHavynTernbHbIX OOMONMHUTENBbHbIX 3aTtpaTax.

YcTaHOBKa EMKOCTEN CenapaTopoB-pacLUMpUTENEN NMpW IMMKONEBON Aermaparaummn cnocobCTByeT AarnbHenemy
CHWXeHMIo ammucemmn meTana, JIOC, OA3 1 obecneunBaeT GomnbLLY0 SKOHOMUIKO OEHEXHbIX CPEACTB. PereHeppoBaHHbIN ra3
MOXXET NnogaBaTbCA B KOMMPECCOP U/ UCMONb30BaTLCA B KAYECTBE TOMNMBA Ha peborrnepax TPUSTUIEHTTIMKONS U B
OBUraTensax komnpeccopa. QKOHOMUYECKMI aHanM3 NoKasbIBaET, UTO NepUo, OKYnaemMoCcTu CenapaTtopoB-pacLumpuTenein
npv rMKONeBOW Aervaparauum coctaenseT ot 4 oo 17 mecsues.

MeTton CkopocTb CTOoMMOCTb C3KOHOMJIEHHOro rasa, | Ctoumoctb | OKynaemocTb,
CHWXeHuns LMPKYNAUum $/ron? CHMXKEeHUSA mMec.
norepb rasa T3, - | noTepb rasa,
rannoH (m?)/uac. OHeproo6MeHHUK | AneKTpUIecKknmn $

HacocC

OT1 50% no 200%
Ha UMpKynsumio’

150 (0,68) 2130° 710° $5 000-$5 600 6-17

CHwKeHne cKopocTy

LMpiynALIM TIT Ot 390 go 39 400/rog HesHaunTtensHo HemenneHHas

Cenapartop-
paciumpuTeners 450 (2,05) 21 295° 8 762° $7 000-$14 000 5-8

" OnTumarnbHas CKOpOCTb UMpKynsaumum namensietcs B npegenax 30-750 rannoHos (0,14-3,40 M°) TpuatuneHrmukons/vac. (T3l /yac.)
2 Mpu $3,00/TbIc. dyT.? ($106/TbIC. M?).
* C yyeToM foxoda OT MPOAaXKu pereHepuMpoBaHHON ra30KOHOEHCATHOM XMOKOCTH.

HacTtosLwuin JOKYMEHT - OAMH M3 OTYETOB cepum "OnbIT NpuMeHeHus”, pa3paboTtaHHon EPA B coTpyaHu4ecTBe ¢

rasoBOv OTpacrbio B paMkax npoekToB nporpammbl Natural Gas STAR.



MHorve koMnaHum ansi yganeHusi Biarv B ocyLuMTensix n obecneveHums
Tpebyemoro kayecTBa rasa B TpybonpoBoge MCMonb3yT TPUITUIEHTTINKONMb.
B o6blyHOM cncteme T3l nokasaHHOM Ha puc. 1, "MCTOLLEHHbLIN" (CyxOM)
TPUITUNEHITIMKOMNb MOAAETCS B ra3oBbI KOHTAKTop. B koHTakTOpe
TPUITUNEHMMKONb abcopbupyeT Boay, metaH, JIOC n OAS (Bknovas
GeHson, Tonyon, aTnnbéenson u keunon (BT3K) 13 yenakHeHHOro rasa.
"HachblLWeHHbIN" (BNaXHbIN) TPUITUNEHTTIMKOSb BbIXOOUT U3 KOHTAKTOpa B
COCTOSIHUM ra30HaChILEHUsI NPV AaBEHWW, YCTAHOBMEHHOM AJ1S
KOMMep4YeCKOro TpyoonpoBoAa U CoCTaBnstoLWmMmM obbiuHO 250-800
dyHT/aronm? (1 723,7 - 5 515,8 kla). a3, BOBNEYEHHbIV B "HACbILLEHHbIN"
TMVKOSb, U OOMOMHUTENBHO YBNAXXHEHHbIN ra3, MYHYS KOHTaKTop,
pacLIMpSATCS B MPUBOAHOM MEXaHU3Me 3HepProobMeHHMKa 1 NocTynaroT B
Hacoc, o6ecrneynBaroLLMA LMPKYNSALUMIO TpUaTUneHrnmkons. 3atem TOI
LMPKYNMpYET Yepes pebonnep, rae abcopbrpoBaHHas Boga, metaH n J10C
BbiNapuBaroTca 1 BblbpackiBatoTcst B atmocdepy. "MCToLweHHbIR"
TPUITUNEHITIMKOMNb MOAAETCA Yepes 3HepProoObMeHHbI Hacoc 0bpaTHO B
ra3oBbll KOHTAKTOP M LMKIT MOBTOPSIETCA.

Puc. 1: Cuctema T3l 6e3 cenapaTtopa-paclumpurens
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OnuncaHHas Bbllle cucTeMa NpeaHa3HaveHa Ans yaaneHvs Boabl U3 ra3oBoro
noToka, U ee PYHKLUMOHNPOBAHME MOXET COMPOBOXAATLCA 3HAYNTENBHON
amuccren meTaHa. CyLecTBYeT HECKOMbKO CrocOb0B, KOTOPbIE NMO3BOMSIOT
KOMMaHUsIM CHU3UTb NOTEPU ra3a, UMEHHO:

1) YMeHbLUEHME CKOPOCTU LIMPKYISALUN TPUITUIIEHTTIUKONS.

Mpun gobblve rasa HabnogaeTca CHMKeHNE 06BbEMOB rasa npv nageHnm
OaBneHus B pesepByape. CkopocTu umpkynsaumm TAl B rMMKONEBbIX
OCYLUMTENSAX, YCTAHOBMEHHbIX Ha YCTbe CKBaXXMHbI, pacCyMTaHbl Ha
HavarnbHYyl BbICOKYHO MPON3BOAUTENBHOCTD U MO3TOMY UMEIOT
HEMCMNONb30BaHHYI MOLLHOCTb NPY ANUTENbHON 3KCMyaTaumum CKBaXKMHBbI.
OO6bI4HO cKopoCTb UMpKynsaumm TAI HamMHOrO Bbille, Yem TpebyeTtcs
CTaHgapTamy COAepXaHus Briarv B ra3e, COOTBETCTBYHOLLMM YCITOBUSAM
Npoaaxu. AMUCCUSE METAHA U3 ITIMKONEBOIO OCYLUUTENS NPAMO
NponopLMOHarnbHa 06beMy TPUITUNEHTTIMKONS, LMPKYMPYIOLLEro B CUCTEME.
Yem BbliLLEe CKOPOCTb LIMPKYNALMKW, TeM BonbLUee KONMMYeCcTBO MeTaHa
BblbpacbkiBaeTcs u3 pereHepartopa. M3nuwHasa umpKynaums npuBoauT K
POCTY 3MMCCUMN MeTaHa 6e3 CyLLEeCTBEHHOrO 1 HEOBXOAMMOTO NMOHWKEHNS
abconoTHOM BnaxHocTu rasa. NaptHepbl Natural Gas STAR npuwnm k
3aKIHOYEHMIO, UTO CKOPOCTb peumpkynaumm TOIN B cucteMax OCyLLEeHUsT YacTo
npeBsbiwaet Tpebyemyto B ABa unu 6onee pas. KomnaHnv MoryT cHUxXaTb



TexHU4Yeckue HOpMbI
HauuoHarnbHbIX CTaHAAPTOB
3MUCCUMN ONacHbIX aTMOCKhepPHbIX
3arpsasHuTenen B CLUA

29 nioHst 2001 r. AreHTCTBO OXpaHbl
okpyxatoLen cpegpl CLUA (US EPA)
3aBepLumno paspaboTky HaunoHanbHbIX
CTaHOApPTOB 3MUCCUMUN OMaCHbIX
aTtmocdepHbix 3arpsisHutenen (OA3) ansa
obopynoBaHus gobblun HedpTn 1 rasa (40
Kopekc depepanbHbix HOpM, nogpasaen

63 HH) n ona yctaHOBOK TPaHCNOPTUPOBKU 1
XpaHeHusa HedTn 1 rasa (40 Kogekc
denepanbHbix HOpM, nogpasaen 63 HHH).
OTU cTaHdapThl yCTaHaBNUBaT MUHUMYM
NPOMYCKHOM CNOcoBHOCTM 3 MIH. yT.*/CyT.
(84 950,54 m*cyT.) AN BOObIYHBIX YCTAHOBOK
1 6onee Bbicoknin ypoBeHb 10 MIH. dyT.>/CyT.
(283 168,5 M*/cyT.) ANs yCTaHOBOK
TPaHCMOPTUPOBKN U XpaHeHus rasa. Ecnu
AaHHble Npeaerns| NpeBbILLalTCs, TO
KOMMaHUW JOIMKHbI yCTaHaBNMBaTb
obopynoBaHune ans cHkeHns OA3 Ha 95
NPOLEHTOB M3 BbIMYCKHbIX KranaHoB
Aerngparopa, UCrornb3ys cuctemy
ynpaBsfeHnsl 3aMKHYTOWN BeHTUNsumen, nmbo
yCOBEPpLUEHCTBOBATL Npouecc, NMbo cxuraTb
OAS pgo koHueHTpauum Huxke 20 ppmv. OTu
CTaHAapTbl PacNpOCTPaHSIOTCA Ha cnyYau,
Korga obLas amucensa 6eH3ona npeBbIaeT
1 TOHHyY B roA.

CKOPOCTb LIMPKYNALMN TPUITUIEHITINKONST U COOTBETCTBEHHO AMUCCUIO
mMeTaHa 6e3 BnusiH1st Ha AP eKTMBHOCTb AervapaTtaummn 1 AOMONMHUTENbHbIX
(PMHaHCOBbLIX 3aTparT.

2) YcTtaHOBKa cenapaTopoB-pacLunpuTenen.

Bonbluas YyacTb ocyluuTener cekTopa Npon3BoACTBa U NepepaboTky rasa
HanpaBensieT ra3ornMKoneByo CMEChb U3 LIMPKYNALUMOHHOrO Hacoca Talr
HenocpeaCTBEHHO Ha reHeparop, rae Becb MeTaH v JIOC, nornoLueHHbIe
oboralleHHbIM TPUITUINEHINIMKONEM, BbinyckatoTcs B atmocdepy. [Mpu
PacCMOTPEHNM KOHKPETHOTO Cryyasi BbISIBIIEHO, YTO cenaparopbl-
pacLumMpuTeny He NCMorb3yoTcs B 85 NpoLeHTax ocyLUMTENbHbIX YCTaHOBOK
Npoun3BOANTENLHOCTBIO MeHee 1 MiH. yT.? (28,3 Tbic. M*) B cyTkn, B 60
NPOLEeHTax YCTaHOBOK MPON3BOAUTENLHOCTLIO 1-5 MIH. yT.? (28,3 -
141,6 Tbic.M®) ra3a B cyTku, 1 B 30 - 35 npoLieHTax yCTaHOBOK
NPON3BOANTENBHOCTLIO CBbILE S5 MH. yT.? (141,6 Tbic.M®) rasza B CyTKW.

B cenapatopax-paclumputensix ra3 n XXMaKocTb OTAeNsTcs Nnbo npu
BENnMYMHe OaBreHnsi B ra3o-TONMMBHOM cucteme, Nnbo npu gaBneHun
cucTeMbl BcacbiBaHuA komnpeccopa ot 40 go 100 dyHT/aronm? (275,8-
689,4 klMa). MNMpwn 6onee HM3KOM AaBneHUM 1 6e3 JOMONHUTENBHOIO HarpeBa,
ra3 oborailaetcs metaHom 1 6onee nerkummn JIOC, Ho Boga ocTaeTcs B
pacTBope BMECTE C TpuaTureHrnmkonem. Cenapatopbl-paclumputeni
3agepxmBatoT npnbnuantensHo 90 npoueHToB MeTaHa 1 10 - 40 NpoLEeHTOB
J1OC, nornoweHHbIX TPUITUIEHrnKoneM. Taknm obpa3om, KOnm4ecTso
BbIBPOCOB YMEeHbLUAEeTCs. BriaxkHbI TPUSTUNEHTTIMKONb, CYLLECTBEHHO
06efHEHHbI METAHOM U NETKMMM YIIIeBOAOPOAAMU, OBMKETCS K
rmyMKkoneBomy peborinepy/pereHepaTopy, e OH HarpeBaeTcs Ans
BbiNapvBaHusi abcopbuposaHHon Bogbl. MetaH n JTIOC npu atom
coxpaHstoTcs. asbl Takoro coctaBa 06bIMHO BbibpackiBaloTca B atMmocdepy,
a UCTOLLIEHHBIA TPUITUIEHITINKOMb LIMPKYIMPYETCS U HanpaensieTcs BHOBb B
rasoBbI KOHTAKTOP. Ha puc. 2 nokasaH gervgpatop T3l ¢ cenapaTopom-
paclpuTenem.

MpumeyvaHue: YcTaHOBKa cenapaTopoB-pacLuMpuUTenein Ha
KpynHorabaputHble gervapaTopbl MOXET ObiTb Heobxoguma ansi
BbINOMNHEHNA TexHn4Yeckux TpeboBaHuii Hanbdonee JOCTYMHbIX TEXHOMNOMIA
ynpaenenust (TTHATY), npumeHsiembix B HedbTerazosow otpacnu CLUA B
pamMkax HaumoHanbHbIX CTaH4AaPTOB 3MUCCUM OMACHbIX aTMOCHEPHbIX
3arpsasHuTenen. Ecnv Hanmume Takmx yCTaHOBOK ONpeneneHo 3akoHOM,
napTHepPbl HEe JOMKHbI BKMOYaTb AOCTUrHYThIE COKPALLEHUS 3MUCCUM METaHa
B exerofHble ot4eThbl nporpammbl Natural Gas STAR.



Puc. 2: Cxema gerngpatopa ¢ cenapaTopoM-pacluMpuTenem
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3) 3ameLLeHne 3HeproobMeHHbIX HACOCOB 3NeKTpPoHacocaMm

Ha otganeHHbIx yd4acTkax rasofobblum HET SNEKTPOIHEPTUM U NMO3ITOMY A5
3HEeprocHabXXeHUs1 HacOCoB, 00ecneYnBaOLLNX LMPKYNALMIO MCTOLLEHHOTO
TPUITUNEHTTIMKONS, UCMOMb3YHTCA S3HEProoOMeHHbIEe Hacochkl. Ha kaxayto
eanHuuy obbema rasa, abcopbupoBaHHOro oboralleHHbIM
TPUITUIEHITIMKONEM Ha BbIXOAE M3 KOHTaKTOpa, crenyet obaBuThb elle aBe
eanHULbl o6beMa 13 NMHUK NofdaYvn YBMaXKHEHHOTO rasa, YTobbl obecneynTb
paboTy Hacoca, LMPKYNMPYHLLEro NcToLleHHbIn T Noatomy
NCMonb30BaHWe MOPLUHEBbIX UMK LUECTEPEHYATbIX TUMOB 3HEPrOOOMEHHbIX
HacoCOoB B Tpu pasa yBenu4ymBaeT 06bem abcopObrpoBaHHOrO
TPUITUIEHITIMKONEM U BblOpackiBaeMoro B atMocdepy rasa 6e3 ycTaHOBKM
cernapaTopoB-pacLUMpUTENen. YCTaHOBKa areKTpoaBuratensi BMUECTO
3HEProoOMEHHOro Hacoca YCTPaHSIET STOT JOMONHUTENBbHBIN UCTOYHMK
ammccun. OBblYHbIE 3HEProoOMEHHbIE HACOChl MOPLUHEBOIO TUMa
nponyckatoT 6onbLune 06beMbl 06oraLleHHOro (BraXHoro)
TPUITUNEHITIMKONS B CUCTEMY UCTOLLEHHOIO (CYXOro) TPUITUIEHITINKONS.
YTeuka B 0,5 npoLeHTa MOXET yOBOUTb CKOPOCTb LIMPKYISALIMN,
HeobXxoaMMyto Ansi COXPaHEHMWS! YPOBHS COAepKaHus rasa,
COOTBETCTBYIOLLETO YCIOBUAM MOCTaBKW, YTO YBENMWUYMBAET NOTEHLMATBHYHO
amucento. [Ans nonyyYeHust 4ONONHUTENBHOW MHpOpMaLIMK NO SAaHHOW TEME,
cMm. ctatbto AOOC "3ameHa rmuKkoneBbIX HACOCOB C ra3oBbIM YCUMNUTENEM Ha
aneKkTpuyeckne Hacocbl" n3 cepun "OnbIT NpUMeHeHns".



OnTMMM3aLMA LMPKYTSLMKX KOS U YCTaHOBKa CenapaTopoB-
paclmpuTeneii obecneynBaeT crieaytoLime 3KOHOMUYECKIE 1 SKOSoTUYeckme
npenmMyLLecTBa:

*  CHWXeHUe LMPKYALMM YKo 40 ONTMMarbHbIX 00LEMOB UCKITHOHaeT
3aTparbl Ha 3aMeHy [MIUKONS, a Takke pacxodbl Ha NnpuobpeTeHne
Tonnvea A peborinepa.

* CokpatlueHune ammccum JIOC n OA3 (BTOK) ynyJliaet ka4ecTBo NoYBbl 1
Bo3agyxa. CokpaweHne ammceumn BTOK B 6ombLUMX 0O0beMax Ha KpYMHbIX
aervgparopax.

% Vlcnonb3oBaHve cenapaTopoB-pacLLUMpUTEnen Ha AernapaTopHbIX
yCTaHOBKax C KOHAeHcaTopamu Ha pebonrnepe noebilaeT
3(pPEKTMBHOCTb KOHAEHCATOpa NyTeM yaaneHus 6onbLlien 4yactTu
HEeKOHAEHCHPYeMOro rasa, npexae Bcero MetaHa. KoHgeHcaTtop
pereHepupyeT npupoaHbin rasokoHaeHcat u OA3 6onee aphekTnBHO,
YeM cenapaTtop-pacLUMpuUTEnb B OTAEMBHOCTY.

* Vcnonb3oBaHue rasa, pereHepmnpoBaHHOro B cenaparopax-
pacwmpuTenax, B Ka4eCcTtBe ra3oBoro tonsjimBea, CHM>Xaet
SKCnJlyaTauMOHHbIE pacXxodbl.

* [lopava rasa, pereHepupoOBaHHOIO B cenapaTtopax-paclumputensx, Ha
BCaCbIBaOLLMIA KOMNpeccop (OBLLENPUHSATLIN MPOEKT AN HOBbIX
YCTaHOBOK) MPUBOAMUT K CHUKEHMIO MPOU3BOACTBEHHbIX 3aTpar.

* [logava pereHepmnpoBaHHOIO rada gerngparopa Ha KOHOAeHCaTOPHYH
YCTaHOBKY MO3BOJIAET UCMNOJ1b30BaTb ra3 u3 cenapaTopOB-paCLuMpMTeneﬁ
B Ka4eCTBe MormnoTuTensa B rMukKkoresom pe60|7|nepe.

KomnaHuu MOryT OUEHUTb 3aTpaThbl U I'Ipl/l6b|]'|b npu onTnMmn3aunm CKOpPoCTU
LUMPKYNALUN TOUITUNEHITINKONA U YCTaHOBKE cenapaTopOB-pacu.lMpvlTeneﬁ
Ha OCHOBaHMK cCneayroLwlero:

Ortan 1: OnTUMM3auusa CKOpPOCTU LMpPKynsaumMKn. [Ina onpegenexHms
ONTMMarbHON CKOPOCTU LIMPKYNALMN MOXHO BbINMOMHUTL HECKOIBKO
crnenyrLwmx NpocTbix onepaumnin. CHavana nony4yarT TEeKyLLYH CKOPOCTb
LMPKYNSLUM Mo NoKa3aHUsaM perynsartopa noToka, U3MepsItoLLEro KOrM4ecTBo
raniyioHOB LIMPKYNMPYOLLEro TpuatuneHrnukons. Kaxabii ranmnox
LUMPKYNMPYIOLLEro TPUITUNEHMMNKoNst abcopbupyet oavH CTaH4APTHBIN
Kybuueckmii oyt MeTaHa, a ecnm yCTaHOBMEH 3HEProobMEHHbIV Hacoc, To
Onsi ero PyHKUMOHMPOBaHUS AOMNONHUTENBHO NoTpebyeTcsa ABa Kybudecknx
dyTa rasa. Becb aT0T ras BoidopacbiBaeTcs B aTMocdepy Npu oTCyTCTBUM
cenapartopa-pacLumpuTens.

[anee onpegensitot
MUHMMAaIbHYIO CKOPOCTb
LMpPKyNsuumM, Heobxogumyto ans
OCYLLKW ra30oBOro noToka.
MuHUManbHas CkopocTb
LMPKYNSUUN TPUITUINEHTTIKONS
ABnsieTcs yHKUMEN NOoToKa rasa,
BriarocofepXaHusi BXOOALLErO
rasa u Tpebyemorn abcontoTHON
BaXKHOCTU UCXOOSILLEro rasa.
CkopocTb BraroyganeHus
npencrasrieHa (OyHKUMEN NoToka
rasa n obbema Bofbl,
YCTpaHAEeMOM 13 ra3oBoro

MaTb 3aTanoB oLUEHKKN

3¢ heKTUBHOCTU ONTUMU3ALUN
CKOPOCTU LUPKYNALUN
TPUSTUIEHITIUKONA U YCTaHOBKMU
cenapaTopoB-pacLiMpuTenen:

1. ONTUMM3aLMs CKOPOCTU LIMPKYMALUN.

2. BbisiBreHve ycTaHOBOK Aerngparaumm
6e3 cenapaTopoB-paclLMpuUTENEeNn.

3. OueHka kanutanbHbIX 3aTpar 1
CTOMMOCTM YCTaHOBKM.

4. OKOHOMUSA rasa.

5. DKOHOMUYECKUIA aHanu3.



notoka. COOTHOLLEHVE TPUSTUIEHITIUKONS 1 BOAbl (KONMYECTBO rarioHOB
TPUSTUNEHIMNKONS, Heobxoammoe s abcopbupoBaHusa 1 doyHTa Boabl)
BapbupyeTcs B npegenax 2-5 rannoHa TpUITUMEHITIMKONSA Ha PyHT BOAbI
(0,02-0,04 m°/kr); B NPOMBILLIIEHHOCTM NMPUMEHSIETCS "aMNnpUYeckoe
npaBuIo”, Ha OCHOBAHMM KOTOPOIO MPUHUMAETCS, YTO ANS yaaneHus

1 cbyHTa Bogbl (0,45 kr) Heobxogmmo 3 rannona (0,01 M°) TPUITUNEHTIMKONS.
Yem BbliLe CKOPOCTb BRaroyganeHnst Unm Yem Bbille COOTHOLLEHNE
TPUITUNEHITIMKOMNS Y BOAbI, TEM BbILLE AOIMKHA ObITb CKOPOCTb LIMPKYNALMN
T3l HekoTopble NapTHepbl MporpaMmMbl COOOLLAT O CryYasax 3aHWKEHWS
CTaHAapTHbIX NPOMNOPLUA TPUITUNEHITIMKONS 1 BOAbI (T. €. MeHee

3 ranmnoHoB TPUSTUNEHIMMKONSA Ha 1 oyHT BOAbI), YTO NPMBOAMIIO K
CHWKEHUIO ONTMMAasbHbIX CKOPOCTEN LMPKYNSALUN TPUITUIEHTTIMKONS.

Mpobnembl MOryT BO3HMKHYTb, ECIIN CKOPOCTb LIMPKYMSALIMM
TPUITUNEHTTIMKONS CIIULLKOM HWU3Kasi U MO3TOMY KenaTernbHO HEKOTOpoe
npeBbILLEHNE MPONOPLMIA LMpKynaumn. Hanpumep, YpeamepHo
OrpaHMYeHHast CKOPOCTb LIMPKYNALMM MOXET Bbl3blBaTb NPOONeMbI ¢
rMapaBnuKon Nnotka, 3deKTUBHOCTLIO KOHTAKTOPA U 3arpsi3HEHNEM
IMMKONEBOro TensioobmeHHrKa. MoaTomy onepaTtopbl AOMMKHbLI MPUMEHSATH
OOMONHUTENbHbINA KO3 DULUMEHT 6€30NaCHOCTM NPU BbIYUCIIEHUN CHUXXEHUS
CKOPOCTY LMpKynsumm. OnTumanbHas CKOPOCTb LIMPKYIALMN O KaX 40N
yCTaHOBKW Aernaparaumm obbldHo BapbupyeTcs B npegenax 10 - 30
NPOLIEHTOB OT MUHUMAarIbHO BO3MOXHOM CKOPOCTU LIMPKYnsaumn. [ns
onpegernexHns onTMMarbHbIX U MUHMMAIbHbIX CKOPOCTEN Lmpkynsaummn T3
NCMonb3yTcst OPMYyIbl, NPeacTaBneHHbIe Ha puc. 3.

Puc 3: PacyeT onTuManbHOM CKOPOCTU LIMPKYNALUN
TPUITUINEHITINKONA

Ocywmtens ¢ npousBoguTensHOCTHo 20 MiH. doyT./cyT. (566 336,9 M*/cyT.) umeeT
YCTaHOBOYHYHO CKOPOCTb Lmpkynsaumm TOI 280 rannoHos/vac. (1,27 m*/yac.),
cofepxaHue Bnaru B rase 60 dyHTOB Bogbl/MIH. coyT.? (7 kr/Tbic. M®). Heobxoanmo
obecneunTb NpesbiLLeHre Ha 15 NPOLEHTOB MUHMMAanbHOM ckopocTi. OnTumarsHas
CKOPOCTb LpKynsaummn TOI MOXeT ObITb paccumMTaHa crneaytoLmm oopasom:

OaHo:

F = nebwt rasa, mnH. cpyT./cyT.

| = HavyanbHoe cogepxaHue Bnarv B rase, PyT./MiH. yT.?

O = cogepxaHue Bnarn Ha Bbixode, MyHT/MIH. dyT.? (Mpasuno 4)

G = OTHOLUEeHWe rmukons 1 Bogel, rannoH T3l /dyT. Bogk! (Mpasuno 3)
L(MWH.) = MMHMManbHasa cKopocTb Lmpkynaumm TIM, rannon/yac.

W = ckopocTb yaaneHus Bnaru, gyHT/vac.

Bbluncnenue: L(MuH.) = MMHUManbHas ckopocTb umpkynsuum T3l rannoH/vyac

L(MuH.) = WXxG

_ Fx(1-0)
W= 24yvac./cyT.

_ 20x(60 - 4)

W= 24y4ac./cyT.

= 46,66 cyHTOB BoAbl/Hac. (21,16 kr/yac.)

G=3
L(muH.) = 46,66x3 = 140 rannon T3lMyac. (0,5 m*/yac.)

3T0 MMHUManbHasA CKOPOCTb LMPKYNAuMUM. OnTumanbHas CKOPOCTb LIMPKYNALUA
npuv npeBbiweHun L(MuH.) Ha 15 npoueHToB 160 rannoH (0,6 m°) TAlMNvac.
Hanpumep:

L (onT.) = ontmanbHas ckopocTb Lmpkynsauum L (onT.) = 140 rannoxos (0,5 M°)
TOlMNwac.x1,15 = 160 rannoHos (0,6 m*) TOMNyac.




MapTtHepbl Natural Gas STAR u
Apyrue aKcnepTbl BbiAensAoT
crnepymwuime NATb apryMmeHToB
ONs onepaTtopoB rMUKoneBbIX
Brarooraenutesien ¢ U3bbITOYHOMN
UMpPKynsaunen TPMITUIEHITINKONA:

* OHeproobmeHHble Hacockl, paboTatoLme
Ha rasoBOM TOMMMBE, MOTYT 3arpsA3HSTH
WCTOLLIEHHbIN TMNKOSb U, TEM CaMbIM,
CHMXaTb ero 3MeKTBHOCTb Npun
abcopbupoBaHuM BoAbl U3 BNAXHOMO
rasoBoro notoka. ATOT HEAOCTATOK
KOMMEHCUPYIOT 3a CHET MPUMEHEHUS
N30bITOYHOW LIMPKYNSALMM ANs TOro,
4YTOObI MONYYUTL Ty XKe TeMnepaTypy
TOYKW pOChl, KOTOpas Morna ObiTb
OOCTUIHYTa Npu NCMNOSb30BaHUMU
He3arpsi3HEHHOro rMUKONS,
LMpKynupytoLero npu 6onee HU3KoM
CKOPOCTMU.

CKOpOCTM LUMPKYNSALMM YCTaHaBNMBaOTCA
cKopee 1cxoas U3 NMPOEKTHOM MOLLHOCTU
0bopynoBaHusA, Yem B COOTBETCTBUM C
haKTU4EeCKON NPOMyCKHOM
CNoCoBHOCTLH.

Bornee BbICOKME HOPMbI rapaHTUPYHT
COOTBETCTBEHHbIV YPOBEHb
Aervapartauuv npu U3aMeHeHun CKopocTu
nogauu rasa.

O6opynoBaHue fervapaTtauuy HaxoguTes
Ha oTHdaneHHbIX y4yacTkax, YTo
SanyﬂHﬂeT npoBegeHmne 4acTblX
perynmpoBoK.

OcyLwnTenu aKcnnyaTmpyroTcs
He3aBUCHMbIMY NogpsiAYMKamu, KoTopble
NPaKTUYECKN HE 3aMHTEPECOBaHbI B
ONTUMU3ALIMI CKOPOCTU LIMPKYNSALMK U
COKpaLLEeHUM 3MUCCUUN MeTaHa.

Otan 2: BbisiBNeHWe ycTaHOBOK Aerngpataumm 6e3 cenapaTtopoB-
pacwmputenein. CoBpeMeHHble YCTaHOBKM AervapaTtaumm BKIOYaoT B
CcTaHOapTHOM KOMMMeKTauum cenapartopbl-pacumputenu. MNpnbnmnsutensHo
[Be TpeTn 06opyaoBaHMS HE OCHaLLEHbI cenapaTopamMmu-pacLLuMpUTENsIMU.
OT10 06opyaoBaHMe, Kak NpaBumno, HeBOMNbLUMX pasMepoB, HAXOAUTCS B
aKcnnyatauum AnuTenbHoe BPEMS UMW PacronoXeHO Ha GOoMbLIOM
yoaneHnun. Mepen nepexonoM K criedytollemy atany KoMmnaHus
nepBOHaYasibHO AOMKHA BbISIBUTb HAaNMYMe YCTaHOBOK Aernapataumn, He
OCHaLLIEHHbIX cenapaTopamu-pacLuMpuTENsSMM.

9tan 3: OueHKa KanuTanbHbIX 3aTpaT U CTOMMOCTU yCTaHOBKMU. [pun
OLleHKe CTOMMOCTb ONTUMU3aLNU CKOPOCTU LIMPKYIALUA FFIMKONS
NpVHMMarnach 3a HU3Kyto 1 cocTaenana (1/2 yac. npu $25/uac).

Mepen oueHKol 3aTpaT Ha NpYobpeTeHNe 1 YCTaHOBKY CenapaTopoB-
paclvpuTenei napTHepb! AOHKHbI ONPeaernivTbCs C NPOEKTOM U
napaMeTpamu, KoTopble YAOBINETBOPSIOT UX TpeGoBaHusiM. BbiGop

cenapaTtopa-pacluMpUTens 3aBUCUT OT psda (DakTopoB, BKITHOYAIOLWMX COCTaB

ra3oBOro NoToka (T. €. CKOPOCTb pereHepaLun CXMKEHHbIX ra3oB), HOPMbI
CTPOUTENBCTBA, CTOMMOCTb U CIIOXHOCTb BbINonHeHus. CenapaTopsbl-
pacLmpuTeny M3roTaBnmnBaloTCs B ABYX BapnaHTax - BEpTUKaNbHOM U
ropusoHTaneHoM. OBbIYHO B NpoLIecCax, pacCUnTaHHbIX Ha bonbLune
06beMbl ra3okoHAEHCaTa B ra30BOM MOTOKE, AOIPKEH NMPUMEHSTHCS
TpexdasHbI ropM3OHTanbHbIVM cenapaTtop (MPUPOAHbIN ras,
TPUITUNEHITIMKONMb, ra30KOHAEHcaT) ¢ nepyodoM yaepxanus 10 - 30 MUHyT).
[ns npoueccos, NpoTekaLwmx Npu Manbix o6bemax rasokoHaeHcaTa,
MOXHO MCMOMb30BaTh ABYX(dasHbI cenapatop (MPUPOSHbIN ras,
TPUITUNEHITIMKOMb) C Nepuogom yaepkanus 5 - 10 MmuHyT. [nga aByxdasHbix
CMCTEM PEKOMEHAYETCS UCMONb30BaTh BEPTMKanbHbIE pe3epByapsbl.

®UPMbI-U3rOTOBUTEN MOCTABNAIOT LLUMPOKYI0 HOMEHKNATYpy cenapaTopoB-
pacluMpuTeneil, paccumMTaHHbIX Ha pasnuyHble 0Gbembl U
NPOOOIHKUTENBHOCTL Nepuoaa ocaxaeHus. [ns onpeaeneHns NoaxoasLiero
pasmepa cenapaTopa-paclumMpuTens napTHepbl AOMKHbI paccuMTaTb
(PMKCMPOBaHHbIN 06BEM OCaXOEeHMs!, HEOGXOAMMOTO NSl KO0 CUCTEMBI.

Ha puc. 4 npuBeneH 6a3oBbIN pacyeT HE0H6Xo0aMMOro 06bemMa OCaKaeHUsI
Ansi cenaparopa-paclumpuTens, OCHOBAHHbIN Ha CKOPOCTY LIMPKYNALMN
TPUSTUNEHINMKONSA. [JJONONHUTENBHBIA 00bEM MOXET NOTpeboBaThCS B
cryyae, ecnv onepatop HamnpaBsnsaeT ra3okoHAEeHcaT B cenaparop-
pacwmpuTens AN 0CaX4eHUs 1 nocnenyoLwen Nepmoamnyeckon 3akadkm B
aBToOLMCTEpPHbI. Hanpumep, ecnu npy 3agaHHON CKOPOCTU LIMPKYMSILIN
TPUaTUNEHrnmKons ocaxagaetcs 75 rannoHos (0,28 m*) n Hakannveaetcs
35 rannoHos (0,13 m?) razokoHaeHcaTa, To 00beM ANs OCAKAEHUS AOIMKEH
ObITb yBenuyeH Ha 35 rannoHos (0,13 m°).

Puc. 4: OnpegeneHue pa3mepoB cenapaTopa-paclumpurens

OaHo: L = ckopoCTb LUMPKYNALMM TPUITUIEHITIMKONEBAs!, ransoH/4ac
T = NPOAOMKNTENBHOCTE OTCTaUBaHUS, MUH.
BbluucneHue: SV = 06bem oca)kgaemon XUOKoCTW, ranmoH

SV = (LxT)/60

3ameyvaHue: Heobxogumo Y4nTbiBaTb HaKoMNeHne ra3okoHaeHcaTa npu ero
I'IepVIO,ELI/I‘-IeCKOI;I 3aKa4ke B LMCTEPHY B YCNOBUAX KOHKPETHOro y4acTKa.




OOwas cToMMOoCTb cenapaTtopa-paclunMpuTenst 3aBUcuT oT: (A) KanuTanbHbIX
3atpat u (b) CTOMMOCTI YCTaHOBKM M SKCMyaTaLun.

(A) KannumarnbHbie 3ampams|

CToumocTb cenapaTtopa-paclumpuTens Bapbupyetcs B npegenax $2 500 -
$5 000, 6e3 yyeTa 3aTpaT Ha YCTAHOBKY, B 3aBMCMMOCTM OT MPOEKTa 1 ero
napameTpoB. [py HEOBXOAMMOCTM UCNOMb30BaHUSA HECTaHOAPTHbIX
cernapaTopoB-pacLuMpuTenen ¢ 6onbLION EMKOCTBH OHM MOTYT ObiTb
N3roTOBMEHbI MO creumanbHoOMY 3akasy, Mo MOXKHO YCTaHOBUTbL HECKONbKO
TUMNOBbLIX CenapaTopoB-pacLUMpUTENEN U OTAENbHO HaKOMUTENbHYHO
€MKOCTb [ ra30KoHAeHcaTa.

(b) Pacxo0bl Ha ycmaHO8Ky U 3KCrilyamauuro

3aTpatbl Ha YCTaHOBKY 3aBUCAT OT pacrnornoXeHusi, pensega MecTHOCTY,
dyHAaMeHTa, Hann4yns 3awmuTbl OT BO3AENCTBUIA aTMOCKhEPHbIX OCaaKOB
(HOpMbI NPON3BOACTBA EMKOCTEN OCHOBAaHbI HA KONMMYECTBE CEPOBOAOPOAa B
rasde), 06bema HakoMNmneHnst U OTKaYkmM ra3oKoHAEeHcaTa, a Takke CTeneHn
aBToMaTusaumm n npubopHoro ocHaweHus. o nHpopmauum dupm-
npovnsBoauTENen B CpeaHeM 3aTpaThbl Ha YCTaHOBKY 060pyaoBaHus
coctaensitoT $1 200, Bkroyas gocTaBky, COOpKY ¥ Tpygo3aTpaThl. Ta LeHa
MOXeT yBenuuutbcs Ha 80 NpOLEHTOB B 3aBUCUMOCTU OT 0COBEHHOCTEN
MecTa aKcnnyaTauun.

CenapaTopbl-paCLumpMTenM, yCTaHaBlMBaeMble B CUCTeMaXx Aerngparauuu,
BbIMYCKakOTCA B 3aBOACKUX YCITOBUAX U BKIMKOYAKOT TPY6HyIO 06BFI3Ky,
KnanaHbl 1 BCnomMmoratesribHoe 060pyﬂ,OBaHVIe. MoHTax O60pyﬂ,OBaHVIFI MOXET
ObITb BbINOMHEH C MUHUMAaIIbHbIM BpeMEeHEM MpOCTOoA. [ns cHXeHns 3arpar
Ha YCTaHOBKY MapTHEPbI npeanaraoT yCTaHaBMMBaTb cenapaTtopbl-
pacwmpuTenn Bo BpeMA peMoHTa Mop,yne17| aerngparaunn nnum
KannuTtaribHOro peMoHTa gpyrmx CUCTeMm.

CenapaTopbl-pacmmpMTenm CMPOEKTNPOBaHbI KakK NpPoCTble KaMepbl
naBneHunsa, ¢ HeCKONMbKMMUA pa6OLII/IMI/I y3namu. I'IoaTomy 3aTpartbl Ha UX
aKcnnyataunto 1 TeXxHn4eckoe O6CJ'Iy)KMBaHI/Ie HEe3Ha4YNTEINbHbI. napTHepr
NPULLIA K 3aKIMKOYEHUIO, YTO TEXHUYEeCKoe O6CJ'Iy)KI/IBaHMe cenaparopos-
pacmmpMTenelh MOXET NpoBOANTLCA BO BpeMA O6CJ'Iy)KI/IBaHM$| N peMOHTa
YCTaHOBKU aerpagauun.

KanutanbHble 3aTpaThbl 1 pacxodbl Ha YCTAHOBKY psiaa Moaenemn
cenapaTopoB-pacLUMpUTENEN, a Takke X NapaMeTpbl NpeacTaBneHbl Ha
puc. 5 a, b.

Puc. 5a: NapameTpbl U CTOUMOCTb BepPTUKarbHbIX pasgaenurenen

OobLem Ouametp, | Bbicora, | Kanutanb- | 3atpatbl 3arparthbl
ocaxpgeHnus, | ¢yT. (M) | dyT. (M) Hble Ha Ha 3KcnsyaTauuo
rannoHbl 3aTpaTtbl, | YCTaHOBKY, | W TEXHU4eCcKoe

(m?)’ $ $ obcnyxuBaHue, $
8,2 (0,03) 1,08 (0,33) | 4 (1,22) 2500 1200 -2 160 HesHaunTenbHble
13,5(0,05) | 1,33(04) | 4(1,22) 3300 1200-2160| HesHauuTenbHbIe
22,3 (0,08) 1,66 (0,5) 4 (1,22) 4 300 1200 -2 160 HesHaunTenbHble
33,6 (0,13) 2 (0,6) 4 (1,22) 5000 1200 -2 160 HesHaunTenbHble

I'aSOKOH/J,eHcaTa).

MpyMeyaHue: AaHHblE O CTOMMOCTM NpeaocTaBneHsbl kopropaumen Sivalls
'O6bem ocaxaeHus = NnosrioBMHa MorHoro obbema (6e3 yyera TpeboBaHMIn HaKoNeHUs




Puc. 5b: TunoBble napameTpbl U CTOUMOCTb FOPU3OHTaNbHbLIX
TpexdasHbIX pa3genurtenen

O6bem Bbicorta, | Kanutanb- | 3artpatbl 3atpartbl
ocaxpeHus, dyT. (M) Hble Ha Ha 3KcnlyaTaumio
ransoHbl 3aTpaTbl, | YCTaHOBKY, | W TeXHUYecKoe

(m°)' $ o6cnyxuBaHue, $
49 (0,19) 2(0,6) 3(0,91) 3 000 1200-2 160 HesHaunTenbHble
65 (0,23) 2(0,6) 5(1,52) 3200 1200 -2 160 HesHauutenbHble
107 (0,5) 2,5(0,76) 5(1,52) 3400 1200 -2 160 HesHauuTtenbHble
158 (0,6) 3(0,91) 5(1,52) 4 800 1200-2 160 HesHaunTenbHble

225 (0,85) 3(0,91) 7,5 (2,29) 5000 1200-2 160 HesHaunTenbHble

MprmeyaHue: faHHble O CTOMMOCTU NpeaocTaBneHbl kopriopauwven Sivalls
'O6bem ocaxaeHns = NosioBMHA MOnHOro obbema (6e3 yyeta TpeboBaHMIn HaKoMNMEHNS
rasokoHaeHcara).

ATan 4: dkoHOMUA rasa. AKOHOMUS ra3a AOCTUraeTcs 3a CYET ONTMMU3aLmmn
CKOPOCTU LIMPKYNSALMMK, YCTAHOBKM CenapaTopoB-pacluMputenei, a B
HEKOTOPbIX CIy4asix Npu UCNonb3oBaHUn 0boux BapuaHToB. Ha puc. 6
NnokasaHo, Kak paccymTbiBaTb SKOHOMUIO ra3a nNpu ONTUMM3aLMKU CKOPOCTH
LMPKYNSunmM TPUITUNEHTTIMKONS 6e3 NpUMeHeHMs cenapaTopoB-
pacwmputenen. [JononHUTenbHas 3KOHOMUSA MPU CHUKEHUN CKOPOCTH
unpkynauum TOI BKNoYaeT:

* CHwmKeHne pacxoda Tonnmea Ha paboTy pereHepartopa. CokpalleHue
Harpysku Ha pereHepatop npu TennosoM pexume 1 340 Btu/rannoH
(89 204,1 kkan/m®), unpkynupytoLero TOl, NO3BOMSAOT NOAYYUTb
akoHomumto $545 - $54 456, B 3aBUCMMOCTM OT 06bema U36bITOYHOM
LUMPKYNALMA U TENNONPOBOAHOCTM NPUPOAHOTO rasa.

% CHWXeHMe YacToTbl 3aMeHbI IMUKOoNA. JKcnepThbl oueHMBaroT notepto Tl
B o6beme 0,5 npoueHToB B Yac. ExxerogHasa akoHOMUSA Morna Obl
coctaBuTb oT $393, ecn cKOPOCTb LIMPKYNALMKU cokpallieHa ¢ 45 no 30
rannoHos/yac (c 0,17 go 0,11 m*/yac.), oo $39 300, ecnu ckopocTb
cHuxkeHa ¢ 3 000 go 750 rannoHos/yac. (¢ 11,36 oo 2,84 m°/yac.).

YcTaHOBKa cernapaTopoB-pacluMpuTeneli No3BOMsSIET NapTHeEpPam
pereHepupoBaTh GOrbLUY YacTb rasa, abcopbrpoBaHHOMO
TpUaTUNEeHrukoreM. KonmyecTBo rasa, COXpaHEHHOrO 3a CYET YCTaHOBKM
cenapaTopoB-pacLLUMpUTENeit, 3aBUCUT OT BMAa Hacoca, LMPKYIMPYHOLLEro
TPUITUNEHTTIMKOSb, CKOPOCTU LIMPKYNALMM TTMKOMNS B AermapaTtope U
[aBrieHusi B cenapatope-paclumputene. O6blMHO, NpubnmautensHo 90
MPOLIEHTOB MeTaHa MOXeT ObITb M3BneYeHo 13 TAI npu ncrnonb3oBaHum
cenapaTopoB-pacLLUMpPUTENEN.

Tun UMPKYNALMOHHOTO HAcoca, UCMONb3yEMOro B OCyLUUTENE, ABNAETCH
dakTopom, Hanbonee BNMSAOLWMM, Ha n3BnedveHne rasa. o
NpubnNunanTenbHbIM OLeHKaM, Kaxabiv ransoH (0,004 m?) TpuaTuneHrnmkons,
BbIXOOALMIA 13 KOHTaKTopa, cogepxuT 1 dyT.?* (0,028 m*) pacTBOPEHHOrO B
HeM MeTaHa. [1ns 3HeproobMeHHbIX HacoCOB AOMONHUTENBHO TpebyeTcs ras
BbICOKOTO [aBMEHUs, N B CBA3U C 3TUM HEOOXOAMMO MCMONb30BaHNE NoToka
oboraleHHOro TPUSTUMNEHITIMKONS, AOCTAaTOMHOMO AMsl OTKAYKN UCTOLLEHHOTO
TPUSTUMNEHININKONSA 1 NoAayn ero obpaTHO B KOHTaKTOp. B pesynerate Takme
HaCcoOCbl MOBLILLAKT KONUYECTBO MeTaHa Ha 3 ¢yT.? (0,085 m°),
npuxogsierocs Ha rannoH (0,004 m®) umpkynumpytowero T3l
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Puc. 6: PacueTt obuien exxerogHOW 3KOHOMUM NMPU ONTUMU3ALUU
LUPKYTNALUUM TPUITUINEHINIMKONA 6e3 yCTaHOBKM cenapaTopoB-
paclupuTenemn

DaHo:

A = cteneHb abcopbumm T3l dyT.*/rannoH (Mpasuno 1)
E = aHepoobMmeHHbIN ra3oBbii Hacoc TAI, ecnn npumMensieTcst, yT./rannoH (Mpasuno 2)
H =Yacei B rog (8 760)
P = LleHa npopaxu rasa, B npeanonoxexun $3/ toic. dyT.® ($106/TbiC. M?)
L (ucxogHas) = ckopoCTb LIMPKYNALMM TPUSTUNEHITIMKONS NEpes PEryriMpoBKO,
rannoH/4ac.
L (onTvmanbHas) = ckopocTb Lpkynsaumm T3 nocne perynupoBku, rannoH/yac.
V = cToumocTb CIKOHOMIIEHHOrO rasa, $/ron

(L (ncxopHas) - L (ontmmanbHas))x(A + E)xHxP

V= 1000

OueHKM, BbINOMHEHHbIE HA OCHOBE 3TOM (hOPMYIbl, MOKa3bIBAKOT, YTO HE3HAYMTENBHOE
CHWKEHWNE CKOPOCTU LIMPKYISILIMM MOXET [laBaTb CyLLECTBEHHYH 3KOHOMMIO, Kak Noka3aHo
B CreaytoLLmx npumMepax. 3amerem, Y4To 9KOHOMUS AOImKHa OblTb coKpalleHa Ha 2/3 Tam,
ra€ UCTOLLEHHBIN FMKOMb NOAAETCs C MOMOLLIBIO SEKTPUYECKOro Hacoca BMECTO
3HEepProbMeHHoro.

UcxopHas ckopocTb OnTumanbHas CokpalieHue ExerogHas
LMPKYnsALnK, CKOpPOCTb 3MUCCUM MeTaHa B | 3KOHOMUSA CPeAcCTB,
rannoH (v°)/yac. LIMPKY AL, rog, Tbic. chyT.? $ npu $3/TbIC. yT?
rannoH (m°)luac. (TbiC. M°) ($106/TbIC.M°)
45 (0,17) 30 (0,11) 394 (11) $1182
90 (0,34) 30 (0,11) 1577 (44,6) $4 731
225 (0,85) 150 (0,57) 1971 (55,8) $5913
450 (1,7) 150 (0,57) 7 884 (223,2) $23 652
675 (2,55) 450 (1,7) 5913 (167,4) $17 739
1350 (5,11) 450 (1,7) 23 652 (669,8) $70 956
1125 (4,26) 750 (2,84) 9 855 (279) $29 565
2 250 (8,52) 750 (2,84) 39420 (1 116,2) $118 260

Ha puc. 7 npencrtasneH metoq pacyeTa 06beMOB BbIGPOCOB MeTaHa npu
OTCYTCTBUM CenapaTopoB-paclumMpuTerieil, a Takke CTOMMOCTb rasa, KoTopbIi
MOXHO C3KOHOMMTbL MpY YCTaHOBKe cemnapartopa-paclumpuTens. B atom
npvMepe npeanosiaraeTcs, YTO CKOPOCTb LIMPKYNALMM TPUSTUNIEHTNIMKONS
ONTMMM3NpOBaHa.




Puc. 7: O6beM BbIGPOCOB rasa Npu oTCyTCTBUM cenapaTtopa-
pacwmpuTens U noteHunanbHasg 3KOHOMUSA

[Mpeanonoxumm, 4To ycTaHoBKa Aernaparaumm ¢ 3HeproobMeHHbIM HacoCoM
umpkynupyet 150 rannoH (0,6 M®) TPUITUNEHTNMKONS B Yac, C KO3 PULMEHTOM

pereHepaumun 90 NPOLEHTOB, U CTOMMOCTbLIO rasa $3 3a Tbic. cyT.? ($106/Tbic. M2).
[aHo: L = cKopoCTb LMpKyNsaLnmn TpuaTuneHrnukons (ranmnox(m®)/vac)

G = CKOpOCTb yBreYeHns MeTaHa (aMnuMpuyeckoe npasumno 3
dyT.}/rannoH anst aHeproobMeHHoro Hacoca; 1 dyT.’/ranmnoH ans
aneKkTpoHacoca)

Bbluncnenue: V = exerogHbli 06beM BbibpacbiBaemoro rasa, Tbic.dyT.’/roq
V = (LxG)x8 760 (4ac. B rog)/1 000 cyT.%/TbIC. PYT.?

V =150 rannon/yac. x 3 dpyt.’/rannoH x8 760 vac./rog/1 000
dyT.°/TbIC. DYT.?

V =3 942 TbIc. dhyT.¥/rog (111,6 Teic. M*/roa)
OkoHomus = 3 942 Thic. dyT.°x0,9x$3/TbIC. dyT.> = $10 643 B rog

Ha pwvc. 8 npuBoanTCA cpaBHEHME NOTEHLUMAarbHOW 3KOHOMUK MpK
NCMONb30BaHNM CenapaTopoB-pacLLMpUTENEN, pacCYMTaHHON Ans
3HEProoOMEHHbIX U AMEKTPUYECKUX HACOCOB MPY PasfUYHbIX CKOPOCTHAX
LUMpKynsaunm. AHanm3 nokasbiBaeT, YTo HebornbLume YCTaHOBKM Aervaparaumm
N YCTAHOBKU C 3NEKTPUYECKUMU LIMPKYTALMOHHBIMM HacocaMm umetoT bonee
HM3KYI0 OKYMaemoCTb CenapaTopoB-pacLuMpuTenen.

Puc. 8: lNoTeHunanbHass 3KOHOMUS NPU UCNOSIb30BaHUN
cenapaTopoB-paclumpuTenemn
CkopocTb OHeproobMeHHbIN Hacoc AnekTpoHacoc
LMPKynAaumMn 3 5
TPNATUREHINMKONS, ThbIC. h?))/(:o (Tbic. | $/rog | ThIC. N?:))/,:o (Teic. | $/rop
rannoH (m°)/yac. A A
30 (0,11) 710 (20,1) 2129 237 (6,7) 710
150 (0,57) 3548 (100,5) 10 643 1183 (33,5) 3548
300 (1,13) 7 096 (201) 21287 2 365 (67) 7096
450 (1,7) 10 643 (301,4) 31930 3548 (100,5) 10 643

BakHO 3aMeTUTb, YTO AOMNONHMTENbHbIA AOXOA MOXET 6bITh MOMyYeH npu
npofaxe rasokoHaeHcara. Mpu nepepaboTke o6oralleHHOro
MPOMBbILLNIEHHOTO rasa, ra3okoHAEeHCaT YacTo KOHAEHCUPYETCs 1 OTAerNseTcs
B cenaparopax-paclumputensx. MiameHeHne ero o6bema CBA3aHo C
TemnepaTtypo, AaBfeHNeM B KOHTaKTope, B cenapartopax-paclupuTensx,
COCTaBOM MOfy4aeMoro rasa v CTeneHblo BOBMeYeHNs rasa
TPUSTUNEHTTINKONEM. DTOT pacyeT UMEET creLmduIecknin xapaktep 1 He
BXOAMT B NpeaMeT AaHHOTO PaCcCMOTPEHMUS.
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JTan 5: dkoHOMUYeckun aHanus

Kak cnenyert U3 pac4eToB, BbINMOJTHEHHbIX Ha OT1ane 4, ontummsaums
LUMPKYNALNN TTNUKONA, npuBoAdLLan K CHMXEHUIO CKOPOCTU, NMPUHOCUT
OKOHOMUIO AEHEXHbIX CPenCcTB. |_|03TOMy napTHepam criegyet Bceraa
BbIMOMHATL 3T AENCTBUS, HE3AaBMCUMO OT TOrO, 6yﬂ,yT Unn Het
YCTaHaBInMBaTbCA Ccenapatopbl-paCLUNPUTENN. B panbHenwem aHanunse
paccmMmaTpmBaroTCA cenapaTtopbl-paclUMpUTenn B npegnorioXXeHnn, 41o
CKOPOCTb UMPKYINALUUU TTTIUKONA yXe ONTUMN3NPOBaHa.

Mocne Toro kak kanutarnbHble 3aTpaTbl U CTOMMOCTb paboT MO YCTaHOBKE
onpegeneHbl, a Takke U3BeCTHa CTOMMOCTb COKOHOMIIEHHOIO rasa, napTHepbI
MOTYT BbIMNOMHUTL 9KOHOMUYECKUIA aHanus. [NpamMon MeToa OuEeHKM
3KOHOMMYECKMX MOKa3aTesiel OCHOBaH Ha aHanmse OKyrnaemMocTu
KanuTanoBOXEeHUN NO OUCKOHTUPOBAHHbLIM 3aTpaTtam, Npu KOTOpbIX 3aTpaThl
nepBoro roga Ha yCTaHOBKY cernapaTopoB-pacluMpuTenein CpaBHUBaKOTCA C
ONCKOHTUPOBAHHOW CTOMMOCTBH CIKOHOMITEHHOIO ra3a (C y4eToM Npoaaxu
ra3okoHAeHcaTa) 3a Nepuoa AeCTBUS MpoekTa.

Ha puc. 9 a, b npeacTtaeneHbl pesynbraTthl Takoro aHanusa. [nga scex
CUCTEM, 3@ UCKITHOYEHMEM YCTAaHOBOK HaUMEHbLLEND pa3mepa, NpUMeEHeHNe
cenapaTopoB-pacLUMpUTENEN B YCTPOMUCTBAX Aervapartaumm ¢
3HEProoOMeHHbIM HACOCOM OKYMaeTcsl MEHEE, YeM 3a rof, B TO BPEMS Kak
st YCTPOWCTB C 3MeKTPOHACOCOM BO3MOXHbIV MEPUOA OKYyNaemMoCTu
COCTaBMSET ABa C NONoBMHONM roaa.

Puc. 9 a: 9koHOMMYeCcKMe nokasarTernun yCTaHOBKM cenapaTtopoB-
paclumpuTenen Ha ocyLInTesNlb ¢ 3HEProooMeHHbIM HaCOCOM

Ckopoctb | KanutanbHble | Ctoumoctb O6wasn Cpok Bo3sBpar
LMpPKynsiumm 3aTtpatbl n rogoBol | 3KOHOMMUSE, OKynae- MHBECTU-
TPU3TUIEH- 3artpartbl HA 3KOHOMUU $/ron MOCTH, Mec. uun*

rMUKonsi, ycTaHoBKY', $ | rasa? $/rop,

rannoH
(m®)lvac.
30 (0,11) 5160 2129 2158 29 31%
150 (0,57) 5 560 10 643 10 792 6 193%
300 (1,13) 7 160 21287 21573 4 301%
450 (1,7) 13 920° 31930 32 365 5 232%

lopu3oHTanbHasi EMKOCTb cenaparopa-paclumMpuUTensi, HenpeaBUAEHHbIE 3aTpaTbl Ha YCTaHOBKY -
80 %; 30 MUWH. - Bpems ocaxaeHusi NIoC exxeHenenbHbIn 06beM HaKoNMeHUsi ra3oKkoHAeHcaTa
Tawm, A€ OH MOSyYeH.

CroumocTb raza $3/tbic. yT.? ($106/TbiC. M°)

Bonee Bbicokasi MpubbInb BKNOYAET NomyveHne rasokoHaeHcara (ecnv nmeetcs) npu 1% ot
o6Gbema 13BneYeHHoro rasa u ero LeHe $21/6appenb ($176,5/m°). [laHHasi Hopma MonyyeHus
rasokoHAeHcaTa OTHOCUTCS TOMNBKO K paccMaTpuBaeMbIM NpyuMepam, 1 Anst KaXOoro yvacTka
TpebyeTcst MHOMBMAOYarnbHbIA pacyeT.

BHIM (BHyTpeHHsAs Hopma NpubbInu) paccunTaHa Ha nepwvog 5 ner.

CTonMOCTb ABYX NapannesbHbIX cenapaTopoB-paclumpuTenert (Mo pasmepam 3akasdmka) Ans
crny4aes, korga 06bem ocaxaeHUsi NpeBbILLaeT CTaHAapTHbIE MapaMeTpbl EMKOCTU cenapartopa-
pacLumpuTensi.




Puc. 9b: 9koHOMMYeckne nokasaTenu yctTaHOBKU cenapaTopoB-
paclumpuTenen Ha ocyLIUTesNlb C 3HeProo6MeHHbIM HacoOCOM

CkopocTb KanutanbHble | CToMMocTb O6wasn Cpok BosBpar
LMpPKYnsaumm 3aTpaTtbl U rogoBOM | 3KOHOMMST, oKynae- MHBECTU-
TPUITUNEH- 3aTpatbl Ha 3KOHOMUM $/ron MOCTU, Mec. unn’

rnuKons, ycTtaHoBKy', $ | rasa? $/rog

rannoH
(m°)/uac.

30 (0,11) 5160° 710 719 Hert Het
150 (0,57) 5 160° 3548 3 596 17 64%
300 (1,13) 5160° 7 096 7110 9 136%
450 (1,7) 7 160 10 643 10 671 8 149%

FopmsoHTaanaﬂ €MKOCTb cenaparopa-pacLumputensd, HenpeaBuaeHHbIe 3aTpaTbl Ha YCTaHOBKY -

80%; 30 MVH. - BpeMsl OCaxXaeH s NIoC exxeHeaerbHbIN 00beM HaKoMMeHWs ra3okoHAeHcaTa, Tam

rae OH MNosy4eH.

CroumocTb rasa $3/tbic. dyT.? ($106/Tbic. M%)

Bonee Bbicokast NPUOLINb BKIHOYAET NOMyyeHre rasokoHaeHcaTa (ecnm umeetcs) npu 1% ot
ob6bema M3BrneveHHoro rasa u ero ueHe $21/6appenb ($176,5/m°). [JaHHasi Hopma nosyyYeHus
rasokoHAeHcaTa OTHOCUTCS TOMBKO K paccMaTpyBaeMbIM NpUMepamM, U Ans Kaxaoro yyacTka
TpebyeTca MHAVBMAYarbHbIN pacyer.

BHIT (BHyTpeHHsAs Hopma Npubbinn) paccumMTaHa Ha nepvog 5 ner.

CToumoCTb ABYX NapanmnerbHbIX CenapaTopoB-pacLLMpUTenen (Mo pasmepam 3akas4qvka) Ans

crnyyaes, koraa 06bem 0CaXaeHVst NPEBbLILLAET CTaHAaPTHbIE MapaMeTPbl EMKOCTU cernaparopa-

pacLumpuTens.

MpuBeaeHHbIe Bbille NpUMEPbl UNMOCTPUPYIOT NOBbIWEHNE 3dEeKTUBHOCTH
NpW Hanuuum rasokoHAeHcaTta. Beuay Toro, 4to aHeproobMeHHbIe HacoChl
yBrieKatT B Tpy pasa borbLue NpUpogHOro rasa ¢ oboralleHHbIM
TPUITUNEHITIMKOMEM, YEeM 3NEKTPOHACOCHI, TPUITUIEHITNINKOMNb 0CBOBOXAAET
BorbLuee KONMYeCcTBO ra3okoHAeHcaTa B cenapatopbl-paclunpuTeni.
MoaToMy Ans cuctemsl germaparaumuy Mukonsi ¢ 3HeproodbMeHHbIM HAaCOCOM
TpebyeTca cenapartop-paclumputens donbLuero obbema. YBENUYEHHbIN
00X0[4 OT NMPOAaXW ra3oKoHAeHcaTa onpasbliBaeT AOMNONMHUTENBHYIO
CTOMMOCTb BonbLUMX emMKocTen. Npy Hannynm anekTpoHacoca oobem
rasokoHgeHcata B TPUITUIEHITIVKONE HEAOCTaTOMEH Ansi ero peHTabenbHOro
NCMONb30BaHNs, N MO3TOMY €MKOCTU C MUHMMAaIbHbIMK pasmepamMmu MoryT
ncrnonb3oBaTbCs Npu ckopocTax umpkynaumm ot 30 go 300 rannoH/vac. (ot
0,1 po 1,1 m*uac.). OgHako, ecnun HeobxoarMa eMKOCTb CO CKOPOCTbHO
umnpkynauum 450 rannox/yac (1,7 m*/4ac), To He3Ha4UTENbHbIN 0ObEM
rasokoHgeHcata MoXeT BbITb MONyYeH 1 NpoaaH Ans CHWKEHUN 3aTpaT Ha
MOKyMKy cenapaTtopa-paclumpuTens.

JKOHOMUMYECKVE MoKa3aTenn OAHOBPEMEHHOW YCTaHOBKM CenapaTopoB-
paclmpuTenei u onTUMU3aLUM CKOPOCTY LIMPKYIISILIAK TTIMKOMS MOSTHOCTHHO
3aBUCAT OT 3hPEeKTUBHOCTM UCMOSIb30BaHMsS Ha yyacTke rasa,
pereHeprypoBaHHOTO B cenapatopax-paclumputensix. MapTHepbl coobLwatoT o
criyyasix, koraa ycTaHOBKa MCTOMHUKA AernapaTopa Ha YCTbe CKBaXKUHbI He
BKITH04asia KoMMpeccop ¢ NPUBOAOM OT ABUraTens, U notTpebrneHvie
TOMSIMBHOIO rasa peboinepomM GbIfIo 3HAYMTENBHO HUXKE KONMYECTBA rasa,
pereHeprpoBaHHOTO B cemnapaTtope-paclumputene. B aTom crnyyae nsbbiTok
Mony4YeHHOro rasa AoIKeH BbiNyckaTbCs 13 cenapaTtopa-paclunputens. MNpu
Takom MeTofe 3KcnyaTauum onTUMU3aumnst LMPKYNSUUn rVKOrst
okasblBaeTcs peHTabenbHOl, Tak Kak cokpallaeTcsi 0GbeM rasa,
BbIGpackiBaeMoro 13 cenapaTtopa-pacluvpuTens. JaHHble noTpebrneHus
TOMSMBA Ha yyacTke HeobXxoayMbl AJ151 OLEHKU SKOHOMUYECKUX NMoKasaTenen
MPYMEHEHWS1 cenapaTopoB-paCLLMPUTESNIEN U ONTUMU3ALIMN LIMPKYTISILIAN.
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CKOpOCTb LMPKYNALMN TPUITUIEHITINKONS B ITIMKOMNEBbLIX OCYLUMTENSAX YacTo
B [1Ba, TPY pasa BbILLE YPOBHS, HEOOXOAMMOTO AN yAaneHus Bnaru ns
NPUPOZHOrO rasa. bonbLUMHCTBO MPOMBILLFIEHHBIX OCYLUMTENEN HE UMEET
cenapaTopoB-pacLUMpUTenen, MPUMEHEHME KOTOPbIX MOMMO Obl cTaThb

3P PEKTUBHBIM METOLOM MOSYYEHMS LIEHHOMO NpoayKTa - MeTaHa 13
TPUSTUIEHTTINKONS, KOTOPbIV BblbpackiBaeTcst B atMocdepy. MNMapTHepbl Nat-
ural Gas STAR npuvwnu K cnegyowemy 3aKknoyeHHo:

* [nsa nogaep)KaHusi CKOPOCTU LIMPKYNALMK GrM3KON K oNTUMaribHON
HeobXoauMo MHOPMMPOBaTL TEXHUYECKUIN NMEPCOHAT Ha yYacTkax unm
nogpsioYMKoOB O MeTode pacyeta u HeobxoaMMOCTU perynmpoBaHus
CKOPOCTU LIMPKYNALMM, BKIOYas pacyeT AnanasoHa "KoMgOpTHbIX
ycnosun". BkritovanTe perynmpoBKY CKOPOCTU LMPKYMALUA B NPAKTUKY
TEKYLLEro TEXHUYECKOrO OOCYXMBAHMS.

* OnepaTtopbl He JOMKHbI CHIKATb KONMYECTBO MMKOSS B CUCTEME AJ1s
CHVDKEHMSI CKOPOCTU LIMPKYFSILUK, T. K. 3TO He obecrneyvBaeTt
HeobxoaMMoN akoHoMUK. CoKpallleHUe KOMYeCcTBa ITMKOMsS MOXET
BbI3blBaTb MNPOGNEMbI, CBSI3aHHbIE C MMAPaBIMKON NOTKa, paboToi
KOHTaKTOpa 1 3aCOpeHUeM MKOSEBOrO TENI00OMEHHNKa.

* Heobxognmo noeHTuULMpoBaTh BCe ocylumnTenu, pabotatowme 6es
cenapaTtopoB-pacLuMpuTenen, n cobparb HeOBXoOAMMYHO MHAOPMAaLIO
A4 oueHKM 3KOHOMUYeCKnX nokasartenemn npnMeHeHna cenapaTtopos-
paclmpuTenen.

* Tawm, rge ecTb JOCTYN K NPOMBbILLIIEHHON 3HeprocucTeme (440 B nnu
BbILLIE), 3aMeHa 3HEepProoOMeHHOro Hacoca Ha Hacoc C
3MeKTpoABUraTenem MOXeT NPUBECTU K COKpaLLlleHNo obbemMa rasa,
BOBIMEYEHHOIO TPUITUIEHITINKONIEM, HA ABE TPETU U 3HAYUTENBHO
COKpaTUTb 3MUCCUIO MeTaHa. [py BO3MOXXHOCTM NOAKIOYEHNS K CETU C
HanpsbkeHnem 220 B npumeHeHne KOMOUHMPOBAHHOIO rMOPUOHOIO
Hacoca, paboTatoLLEero 3a CYET ra30dHEPreTMYeckoro oomMeHa 1
3MEeKTPO3IHEPIrK, ONst CHUXKEHNs1 abcopbumm MeTaHa MOXET Takke
CHU3WTb MOITOLLEHME METAHA TPUITUIEHITIMKONIEM M COKPaTUTb SMUCCUIO
(cm. oT4eT "3ameHa rasoBoro rmMKONEBOro Hacoca Ha anekTpoHacoc”).

* W3BneyeHHbIi MeTaH HeOBXOAUMO HanpaBsnsaTh Ha BCcacbliBaHUe
KOMMPECCOPOM UMM Ha MUCMornb3oBaHue B kKadecTse Tonnuea. MapTHepbl
COO06LLAMoT, YTO U3BIEYEHHbIN METaH MHOTAA COOEPKUT CIIULLKOM MHOTO
BOAbI I HENPUrodeH Ans UCMONb30BaHUS B MHEBMATUYECKUX NMPUOOPHbIX
cucTemax.

* Heobxogumo paccMaTpuBaTb CKonieHmne ToBapHOro ra3okoHgeHcara 13
€MKOCTEN KOHTaKTHOrO aerasmpoBaHnA Kak NoTEeHLManbHbIA NCTOYHUK
OOMOJTHUTENbHbIX OO0XO0O0B.

* Co BpeMeHeM MpOoKafKk/ Ha ra3oBbIX 3HEPrOOOMEHHbIX HAacocax AatoT
TeYb, YTO 3arpAA3HSET UCTOLLEHHbIN MMMKOMb U YMEHbLLAeT
adhpekTnBHOCTL Aervapartauumn. Onepatopbl He JOMMKHbI
KOMMEHCKPOBATL 3arpsi3HEHNE KOS YBENMYEHUEM CKOPOCTY
LMPKYNALMA TPUITUNEHTNNKONS. BMecTo aToro criegyet npov3BecTy
PEMOHT UK 3aMeHy 3HeproobMeHHOro Hacoca.

% BeawuTe yyeT cokpalleHns Mo Kaxkaow YCTaHOBKE OCYLUUTENS U
npefocTaBnsanTe CBEAEHMS B BalUMX €XKErogHbIX OTY4eTax Mo nporpamme
Natural Gas STAR. NpumeyaHne: 06bemMbl 3KOHOMUN METaHa,
nory4YeHHble NyTeM BHEOPEHUSI TEXHOMNOMIA, TpebyeMbix B pamkax
HaumoHanbHbIX CTaH4APTOB AMUCCUM OMAaCHbIX aTMOCHEPHbIX
sarpsasHuTenen B CLUA, He fOmKHbI BKMOYaTLCS B Mporpammy
A0BPOBOMBLHOMO COKpaLLEeHMs BLIOPOCOB MeTaHa B pamKax NporpaMmbl
Natural Gas STAR.
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